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Objectives: in the U.K. a decrease in working hours has led to shortening of surgical training. Operative experience
must, therefore, be gained more quickly. The aim of this study was to examine the effect of these changes in relation to
outcome following abdominal aortic aneurysm (AAA) repair; a vascular “indicator” operation as defined by the U.K.
Royal Colleges.
Design, materials and methods: analysis of a prospectively gathered database of 1136 consecutive elective and emergency
AAA repairs. Two time periods, 1987–1991 and 1992–1997, are compared.
Results: since 1991 consultants have performed fewer asymptomatic (95/130 vs. 135/244, p=0.0012, Chi-squared test),
elective symptomatic (51/72 vs. 32/62, p=0.035), emergency symptomatic (33/49 vs. 38/82, p=0.031) and ruptured
(173/229 vs. 160/268, p=0.0003) AAA repairs. This has been associated with a significant increase in the proportion of
procedures where a trainee is assisted by a consultant or operates “solo”. Operative mortality did not change significantly
between the two time periods, and was not affected by the absence of a consultant from the operating table.
Conclusions: supervised trainees can perform an increasing proportion of AAA surgery without increasing operative
mortality and can safely operate “solo” in selected cases. Auditing training in relation to clinical outcome is mandatory
if the needs of patients and training surgeons are both to be met.
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Introduction (AAA) repairs or carotid endarterectomies (CEAs)
should a trainee have performed before he or she can
In the U.K., publication of the New Deal (1991)1 and be considered capable of independent practice? Should
a surgical trainee ever be left to repair a rupturedthe Calman report (1993)2 has led to a continuous
decrease in working hours and marked reduction in aneurysm unsupervised? Although several bodies
such as the Vascular Surgical Society and the Royalthe years permitted for completion of surgical training.
Together, these initiatives have reduced the time avail- Colleges are now attempting to audit current training
practice, these issues are difficult to address becauseable for training by more than 60%. Experience will,
therefore, have to be gained much more quickly and there are no accurate historical data concerning the
quantity and quality of training prior to Calman andefficiently than was previously the case. Although
there are many aspects to surgical training, discussions the New Deal.
The aim of this study was to use the Lothian Surgicalrelating to surgical training most often focus on the
acquisition of operative skills. This may be because it Audit (LSA) database3 to examine the effect of these
changes on training in relation to clinical outcomeis the aspect of surgery that most concerns trainees
and trainers, or because this is the easiest aspect of with respect to abdominal aortic aneurysm (AAA)
repair; a nationally agreed vascular “indicator oper-training to quantify numerically.
Vascular surgery is increasingly viewed by its prac- ation” (Royal College of Surgeons of Edinburgh Con-
fidential Enquiry into Surgical Training 1996).4titioners as a separate entity and, while it is widely
agreed that training should reflect this fact, many
difficult questions remain unanswered with regard to
the breadth and depth of surgical skills training. For
Methodsexample, how many abdominal aortic aneurysm
The Edinburgh Regional Vascular Unit serves a popu-
* Please address all correspondence to: S. M. Evans, Vascular Studies lation of approximately 1.5 million people in the South-Unit, Royal Infirmary of Edinburgh, 1 Lauriston Place, Edinburgh
EH3 9YW, U.K. East of Scotland. All operations performed in the Unit
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Table 1. AAA operations performed under the care of individual consultants by indication for surgery, grade of operator and first
assistant.
Consultant Consultant Consultant Consultant Consultant
A B C D E
Asymptomatic AAA
Consultant operating 24% 66% 91% 25% 56%
Consultant assisting 46% 30% 7% 75% 44%
Consultant not present 30% 4% 2% — —
Symptomatic AAA (elective)
Consultant operating 45% 73% 82% 50% 80%
Consultant assisting 24% 15% 9% 33% 20%
Consultant not present 31% 12% 9% 17% —
Symptomatic AAA (emergency)
Consultant operating 18% 60% 88% 63% —
Consultant assisting 46% 23% 10% 25% 75%
Consultant not present 36% 17% 2% 12% 25%
Ruptured AAA
Consultant operating 53% 67% 81% 68% 82%
Consultant assisting 23% 18% 10% 25% 18%
Consultant not present 24% 15% 9% 7% —
are documented on the LSA database, which records was no significant difference in operative mortality
between different consultants’ patients, in any op-the demographic, clinical, operative and outcome de-
tails of all patients undergoing general surgical op- erative category, in either time-period studied.
There have been highly significant changes in overallerations in Lothian, Scotland. In addition, the identity
and grade of the primary operator and assistants are consultant practice with time. Since 1991 consultants
have performed fewer operations personally in all fourrecorded. Through interrogation of this prospectively
gathered computerised database, these data were ob- categories of operation. This has been associated with
a significant increase in the proportion of procedurestained for a consecutive series of 1136 elective and
emergency AAA repairs performed between 1st Jan- where a trainee is assisted by a consultant and where
a trainee surgeon operates “solo” (Table 2). The op-uary 1987 and 31st December 1997. Two time periods,
1987 to 1991 and 1992 to 1997, have been compared erative mortality did not change significantly between
the two time periods, nor did the absence of a con-by means of Chi-squared test and Fisher’s exact test
where appropriate. A probability value of less than sultant from the operating table adversely affect op-
erative mortality, in any category of operation (Table0.05 has been taken to denote statistical significance.
3). Thus, although the operative mortality for trainees
operating “solo” in cases of ruptured AAA increased
significantly between the two time-periods analysed,
Results within the second time-period there was no significant
difference in mortality between those cases and casesBetween 1st January 1987 and 31st December 1997, where the consultant was operating or assisting. The374 (33%) operations were performed electively for relatively low mortality rate associated with traineeasymptomatic AAA, 134 (12%) were performed elect- operations for rupture in the first time-period wasively for symptomatic AAA, 131 (11%) were performed possibly related to them being protected from a trueemergently for symptomatic AAA, and 497 (44%) were cross-section of pathology.performed for ruptured AAA.
Consultants showed considerable variation in prac-
tice with regard to their role in all four categories of
operation (Table 1). There was no significant re- Conclusions
lationship between consultant practice and experience,
size or mixture of case-load. Individual consultants Given the current interest in training throughout Eur-
ope, it is perhaps surprising that no analysis such asdid not appear to be greatly influenced by the category
of operation when deciding what their role in theatre this has previously been published. However, it is
probably the case that few centres, if any, possess theshould be. Thus, consultant C performed the greatest
proportion of procedures personally, and consultant sort of prospectively gathered data that were analysed
in this study. The ability to conduct this form ofA the least, in all four categories of operation. There
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Table 2. Operations performed under the care of individual consultants by indication for surgery, grade of operator and first assistant.
1st January 1987 to 1st January 1992 to p value†
31st December 1991 31st December 1997
Asymptomatic AAA 130 244
Consultant operating 95 (73%) 135 (55%) 0.0012
Consultant assisting 26 (20%) 81 (33%)
Consultant not present 9 (7%) 28 (12%)
Symptomatic AAA (elective) 72 62
Consultant operating 51 (71%) 32 (52%) 0.035
Consultant assisting 12 (17%) 13 (21%)
Consultant not present 9 (12%) 17 (27%)
Symptomatic AAA (emergency) 49 82
Consultant operating 33 (67%) 38 (46%) 0.031
Consultant assisting 11 (22%) 24 (29%)
Consultant not present 5 (10%) 20 (25%)
Ruptured AAA 229 268
Consultant operating 173 (76%) 160 (60%) 0.0003
Consultant assisting 36 (16%) 47 (17%)
Consultant not present 20 (8%) 61 (23%)
† Chi-squared test comparing the two time periods.
Table 3. Consultant presence and role during AAA repair and operative outcome.
1st January 1987 to 1st January 1992 to p value†
31st December 1991 31st December 1997
Non-survivors/survivors Non-survivors/survivors
Asymptomatic AAA 7/123 (5%) 16/228 (7%) 0.82
Consultant operating 5/90 (5%) 7/128 (5%) 1.0
Consultant assisting 2/24 (7%) 7/74 (9%) 1.0
Consultant not present 0/9 (-) 2/26 (7%) 1.0
Symptomatic AAA (elective) 2/70 (3%) 7/55 (11%) 0.08
Consultant operating 1/50 (2%) 5/27 (16%) 0.03
Consultant assisting 1/11 (8%) 0/13 (-) 0.48
Consultant not present 0/9 (-) 2/15 (12%) 0.53
Symptomatic AAA (emergency) 8/41 (16%) 8/74 (10%) 0.28
Consultant operating 5/28 (15%) 4/34 (11%) 0.72
Consultant assisting 2/9 (18%) 3/21 (13%) 0.64
Consultant not present 1/4 (20%) 1/19 (5%) 0.37
Ruptured AAA 81/148 (34%) 112/156 (42%) 0.17
Consultant operating 67/106 (39%) 69/91 (43%)a 0.48
Consultant assisting 10/26 (28%) 12/35 (26%)b 1.0
Consultant not present 4/16 (20%) 31/30 (51%)c 0.02
† Fisher’s exact or Chi-squared test comparing the two time periods; a+b vs. c, NS; b vs. c, p=0.014; a vs. b, p=0.041; a vs. c, NS.
research in the Edinburgh vascular unit is almost highly desirable, although what constitutes “best prac-
tice” is difficult to define.entirely due to the presence of the LSA.
The marked variation between individual surgeons Perhaps more importantly, these data provide clear
evidence that consultant attitudes and practices havewith respect to their role in the operating theatre
reflects the lack of consensus about how to balance changed, and that AAA repair can be performed safely
by trainees, provided that they are closely supervisedthe needs of the patient, the trainee and the consultant.
The role adopted by a consultant in theatre appears and suitable cases are identified. These data also in-
dicate that, towards the end of training, trainees canto be more influenced by that individual’s personal
philosophy and working practices rather than by the safely operate “solo” in certain circumstances, al-
though, of course, this is a difficult judgement to make,apparent risk of the procedure in question. This, in
turn, will be influenced by many other factors that are especially with respect to emergency repair of ruptured
AAA.difficult to quantify. However, if training opportunities
are to be rationalised, standardised and provided Why have there been such major changes in con-
sultant practice with respect to training? One problemequally between different units and individual train-
ers, then some convergence of attitudes would be with audit, and with retrospective studies in general,
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is that it is possible to construct a number of plausible, certain that these data can be extrapolated to the newly
appointed, relatively inexperienced SpRs who will bebut potentially conflicting, explanations for observed
coming through the unit in the future and who willchanges in practice.
be working less onerous rotas. Secondly, these data alsoIs there evidence of a deliberate (or near deliberate)
assume the presence of experienced senior consultantschange in training policy in the light of the Calman
who are able to make correct judgements about thereport? Although the changes in practice were well
competence of their trainees, get them out of trouble,underway by the time of publication, the contents of
and feel no great urge to perform the cases personally.the report were well anticipated, and the report itself
If a generation of young and inexperienced traineeswas drafted in response to pressure for change. It may
become a generation of young and relatively in-be that an almost subconscious drift towards the ideals
experienced consultants this may no longer be theof Calman had occurred long before the report itself
case.came into being.
Alternatively, a more mundane explanation could
be offered; namely, that the consultants in the unit
were all well-advanced in their careers during the References
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